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Abstract
Objectives: To describe aerobic physical activity among middle-aged and older adults by their self-reported cognitive 
decline and their receipt of informal care for declines in cognitive functioning and most common type of physical activity. 
Design: Cross-sectional study using data from the 2011 Behavioral Risk Factor Surveillance System. Setting: Landline and 
cellular telephone survey. Participants: 93,082 respondents aged 45 years and older from 21 US states in 2011. 
Measurements: Subjective cognitive decline (SCD) was defined as experiencing confusion or memory loss that was 
happening more often or getting worse during the past 12 months. Regular care was defined as always, usually, or 
sometimes receiving care from family or friends because of SCD. Using the 2008 Physical Activity Guidelines for 
Americans, respondents were classified as being inactive, insufficiently active, or sufficiently active based on their reported 
aerobic exercise. We calculated weighted proportions and used chi-square tests for differences across categories by SCD 
status and receipt of care. We estimated the prevalence ratio (PR) for being inactive, insufficiently active, and sufficiently 
active using separate log-binomial regression models, adjusting for covariates. Results: 12.3% of respondents reported SCD 
and 23.1% of those with SCD received regular care. 29.6% (95%CI: 28.9-30.4) of respondents without SCD were inactive 
compared to 37.1% (95%CI: 34.7-39.5) of those with SCD who did not receive regular care and 50.2% (95%CI: 45.2-55.1) 
of those with SCD who received regular care. 52.4% (95%CI: 51.6-53.2) of respondents without SCD were sufficiently 
active compared to 46.4% (95%CI: 43.8-49.0) of respondents with SCD and received no regular care and 30.6% (95%CI: 
26.1-35.6) of respondents with SCD who received regular care. After adjusting for demographic and health status 
differences, people receiving regular care for SCD had a significantly lower prevalence of meeting aerobic guidelines 
compared to people without SCD (PR=0.80, 95%CI: 0.69-0.93, p=0.005). The most prevalent physical activity was walking 
for adults aged ≥ 45 years old (41-52%) regardless of SCD status or receipt of care. Conclusion: Overall, the prevalence of 
inactivity was high, especially among people with SCD. These findings suggest a need to increase activity among middle-
aged and older adults, particularly those with SCD who receive care. Examining ways to increase walking, potentially by 
involving informal caregivers, could be a promising way for people with SCD to reduce inactivity and gain the health 
benefits associated with meeting physical activity guidelines.
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Abstract 
Objectives 
To describe aerobic physical activity among middle-aged and older adults by their self-reported 
cognitive decline and their receipt of informal care for declines in cognitive functioning and most 
common type of physical activity. 
Design 
Cross-sectional study using data from the 2011 Behavioral Risk Factor Surveillance System. 
Setting 
Landline and cellular telephone survey. 
Participants 
93,082 respondents aged 45 years and older from 21 US states in 2011. 
Measurements 
Subjective cognitive decline (SCD) was defined as experiencing confusion or memory loss that 
was happening more often or getting worse during the past 12 months. Regular care was defined 
as always, usually, or sometimes receiving care from family or friends because of SCD. Using 
the 2008 Physical Activity Guidelines for Americans, respondents were classified as being 
inactive, insufficiently active, or sufficiently active based on their reported aerobic exercise. We 
calculated weighted proportions and used chi-square tests for differences across categories by 
SCD status and receipt of care. We estimated the prevalence ratio (PR) for being inactive, 
insufficiently active, and sufficiently active using separate log-binomial regression models, 
adjusting for covariates. 
Results 
12.3% of respondents reported SCD and 23.1% of those with SCD received regular care. 29.6% 
(95%CI: 28.9-30.4) of respondents without SCD were inactive compared to 37.1% (95%CI: 
34.7-39.5) of those with SCD who did not receive regular care and 50.2% (95%CI: 45.2-55.1) of 
those with SCD who received regular care. 52.4% (95%CI: 51.6-53.2) of respondents without 
SCD were sufficiently active compared to 46.4% (95%CI: 43.8-49.0) of respondents with SCD 
and received no regular care and 30.6% (95%CI: 26.1-35.6) of respondents with SCD who 
received regular care. After adjusting for demographic and health status differences, people 
receiving regular care for SCD had a significantly lower prevalence of meeting aerobic 
guidelines compared to people without SCD (PR=0.80, 95%CI: 0.69-0.93, p=0.005). The most 
prevalent physical activity was walking for adults aged ≥ 45 years old (41-52%) regardless of 
SCD status or receipt of care. 
Conclusion 
Overall, the prevalence of inactivity was high, especially among people with SCD. These 
findings suggest a need to increase activity among middle-aged and older adults, particularly 
those with SCD who receive care. Examining ways to increase walking, potentially by involving 
informal caregivers, could be a promising way for people with SCD to reduce inactivity and gain 
the health benefits associated with meeting physical activity guidelines. 
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Introduction 
Physical activity is a cornerstone of healthy aging (1). The 2008 Physical Activity Guidelines for 
Americans recommend that all adults engage in at least 150 minutes per week of moderate-
intensity aerobic activity or at least 75 minutes per week of vigorous-intensity aerobic activity to 
improve health and prevent chronic conditions (2). Physical activity may prevent falls and fall-
related injuries (3) - a major public health concern (4-6) - among community-dwelling older 
adults (age ≥65). Approximately one-third (30-33%) of older adults fall each year (7-9) which 
can be due to impairment of balance and gait and lack of muscle strength – risk factors for falls 
which may be improved by exercise (8). Furthermore, mounting evidence demonstrates the 
negative health impacts of a sedentary lifestyle for older adults, including development of 
chronic conditions such as cardiovascular disease, diabetes, and other metabolic disorders (10-
13). Therefore, increasing physical activity levels may reduce the risk of developing or 
exacerbating chronic conditions (14). Based on previous studies of middle-aged and older adults, 
walking is a common source of physical activity and one in which most people can participate, 
as highlighted in the recent Step it Up! The Surgeon General’s Call to Action to Promote 
Walking and Walkable Communities (15). Walking has positive effects on physical health and 
has been associated with better cognitive health in older adults (16, 17). 
Cognitive decline, ranging from normative memory loss to dementia including Alzheimer’s 
disease, affects 6-13% of community-dwelling older adults (6, 18-21). Cognitively impaired 
older adults experience an accelerated reduction of brain volume (4) and impairments of gait and 
balance (6, 22-25). While it is not clear whether physical activity can improve cognitive function 
among people already experiencing cognitive declines (26, 27), being active is an important 
component of a health-promoting lifestyle for adults with cognitive impairment to improve 
physical function, manage other chronic health conditions, and reduce the risk of falling (28). 
As community-dwelling adults age and develop physical and/or cognitive impairments, family 
members or friends often provide support and assistance. Family or informal caregivers 
contribute approximately 40 billion hours of unpaid services per year which is estimated to be 
worth $450 billion (29). The amount of unpaid caregiving services provided is expected to 
increase as the population of older adults doubles from 31.5 million in 2000 to 71.5 million in 
2030 (30). These informal caregivers could facilitate healthier aging by helping older adults be 
more physically active; however, it is unclear whether receiving assistance influences the level 
and frequency of physical activity among adults with cognitive impairment. 
The purpose of this study was to examine the association between cognitive impairment and 
physical activity among community-dwelling middle-aged and older adults. Our objectives are 
three-fold: 1) report the proportion of middle aged and older adults who met physical activity 
guidelines, classified by subjective cognitive decline (SCD) status and by their receipt of 
informal care because of SCD, 2) assess whether experiencing SCD or receiving care because of 
SCD were associated with the level of physical activity, and 3) identify the most common types 
of physical activity.  
Methods 
Study Sample 
We used publicly available data from the 21 US states that included the Cognitive Impairment 
optional module on the 2011 Behavioral Risk Factor Surveillance System (BRFSS): Arkansas, 
California, Florida, Hawaii, Illinois, Iowa, Louisiana, Maryland, Michigan, Nebraska, New 
Hampshire, New York, North Carolina, Oklahoma, South Carolina, Tennessee, Texas, Utah, 
Washington, West Virginia, and Wisconsin. The BRFSS is a population-based annual telephone 
survey conducted in US states and territories that is designed to assess health status, health 
conditions, health behaviors, and preventive services utilization among non-institutionalized 
adults age 18 and older (31). The BRFSS surveys more than 400,000 people annually who are 
able to complete the interview, which averages 18 minutes for core questions and 5-10 minutes 
for additional modules and state-added questions. Interviewers may terminate the survey because 
“selected respondent [is] physically or mentally unable to complete an interview” (disposition 
code 260) (32).  
Subjective Cognitive Decline Measures 
We classified our primary exposure, subjective cognitive decline (SCD), using the following 
question: “During the past 12 months, have you experienced confusion or memory loss that is 
happening more often or is getting worse?” Respondents who said yes were classified as having 
SCD and those who said no were classified as not having SCD. We also classified receipt of 
SCD-related informal care using the question: “During the past 30 days, how often has a family 
member or friend provided any care or assistance for you because of confusion or memory loss?” 
Respondents who said that they always, usually, or sometimes received informal care because of 
SCD were classified as receiving regular care and respondents who said they rarely or never 
received informal care or assistance were classified as not receiving regular care.  
Physical Activity Measures 
We measured physical activity using a series of questions stemming from the following item: 
“During the past month, other than your regular job, did you participate in any physical activities 
or exercises such as running, calisthenics, golf, gardening, or walking for exercise?” 
Respondents who said no were classified as inactive. Respondents who said yes were asked to 
identify up to two activities they spent the most time doing during the past month (“What type of 
physical activity or exercise did you spend the most time doing during the past month?” and 
“What other type of physical activity gave you the next most exercise during the past month?”). 
BRFSS interviewers used a coding list of 69 activities plus an “other” category to classify the 
activities. For each activity, respondents were asked to respond to the following questions to 
measure frequency and duration, respectively: (1) “How many times per week or per month did 
you take part in this activity during the past month?” (2) “And when you took part in this 
activity, for how many minutes or hours did you usually keep at it?” 
The 2008 Physical Activity Guidelines for Americans recommend that all adults, regardless of 
age, engage in at least 150 minutes per week of moderate-intensity aerobic activity or at least 75 
minutes per week of vigorous-intensity aerobic activity, or an equivalent combination thereof, 
with one minute of vigorous-intensity activity being equivalent to two minutes of moderate-
intensity activity (32). Each activity listed on the BRFSS is assigned a metabolic equivalent 
(MET) value (33). We excluded pilates, tai chi, yoga, and weight lifting because they are not 
classified as aerobic (MET<3.0) (33). We did not include the “other” category. Vigorous-
intensity activity was defined as any activity that was estimated to occur at ≥60% of a person’s 
maximal oxygen uptake (VO2max), based on their age and sex (33). For example, vigorous-
intensity for a 45 year old woman is ≥5.4 METs and for a 45 year old man is ≥6.0 METs, while 
for a 65 year old woman it is ≥4.1 METs, and for a 65 year old man it is ≥4.2 METs. If an 
aerobic activity was ≥3 METs but did not meet the respondent’s age and sex specific vigorous 
intensity threshold, the activity was classified as moderate-intensity. We included all bouts of 
aerobic activity of 10 minutes or longer in our calculations of the total minutes of moderate-or 
vigorous-intensity activity. We calculated aerobic guideline adherence for each respondent using 
recommendations from the Centers for Disease Control and Prevention (33). People who 
reported bouts of aerobic activity but did not meet the guideline threshold were classified as 
being insufficiently active. As noted above, respondents who reported no leisure time activity 
were classified as inactive. In addition, respondents who did not have any bouts of aerobic 
activity longer than 10 minutes were classified as inactive. Respondents who reported ≥150 
minutes of moderate intensity activities, ≥75 minutes of vigorous activity, or an equivalent 
combination, were classified as being sufficiently active; thus, meeting aerobic activity 
recommendations. 
We identified the five most frequent aerobic activities based on the weighted proportion of 
respondents (aged 45 years and older) who reported each activity. We combined several 
activities into a single category because the activities and MET values were similar. Specifically, 
we combined (1) “bicycling” and “bicycling machine exercise” into a single bicycling category; 
(2) “gardening,” “raking lawn,” “mowing lawn,” and “shoveling snow by hand” into an active 
housework category; and (3) “running” and “jogging” into a running or jogging category. 
Additional information is included in Supplementary Table 1. 
Covariates 
Respondents’ ages were categorized into four mutually exclusive categories (45-54, 55-64, 65-
74, and 75 and older). Existing categories for race/ethnicity, marital status, income, and 
education were collapsed to limit the number of parameters. Having a limitation was defined as 
experiencing activity limitations due to a physical, mental, or emotional problems or using 
special equipment such as a cane or wheelchair (34). Dichotomous variables were created to 
indicate whether respondents had ever been diagnosed with each of the following chronic health 
conditions: heart disease (stroke, coronary heart disease, or angina), diabetes (other than 
gestational diabetes), arthritis, lung disease, cancer (other than skin cancer), and asthma. In 
addition, we created a variable to indicate whether respondents had at least one of those six 
conditions. Body mass index (BMI), calculated based on self-reported weight and height, was 
categorized as underweight (<18.5), normal weight (18.5-24.9), overweight (25.0-29.9), and 
obese (≥30.0), consistent with both CDC (35) and World Health Organization guidelines (36). 
We classified current smokers as those with at least 100 cigarettes in lifetime and currently 
smoking some days or every day, former smokers as those with 100 cigarettes in lifetime and 
currently not smoking at all, and never smokers as those with less than 100 cigarettes in lifetime. 
For all demographic and health status covariates, we created a category for missing responses so 
that individuals could be retained in regression models. For most variables, <1% of responses 
were missing except race/ethnicity (1.1-2.1%), annual household income (9.3-12.8%), and BMI 
(2.6-3.6%).  
Statistical Analysis 
The Cognitive Impairment module was asked of BRFSS respondents of all ages in 2011 
(n=120,792); however, we restricted our analyses to those aged 45 or older (n=93,082) because 
we were interested in associations among SCD and physical activity for middle-aged and older 
adults and to enhance comparability of our findings. Also, in subsequent years, the Cognitive 
Impairment module was administered only to respondents of the BRFSS aged 45 or older. We 
calculated the weighted proportion of respondents with and without SCD and receipt of care due 
to SCD by demographic and health status covariates. We used chi-square tests to compare both 
respondents with and without SCD to those who did and did not receive SCD-related care among 
respondents with SCD. We also calculated the weighted proportion of respondents who fell into 
each of the physical activity categories – inactive, insufficiently active, and sufficiently active. 
We used chi-square tests to compare respondents with and without SCD and also respondents 
who did and did not receive care for SCD within each of these physical activity categories. We 
calculated the proportion of respondents in each activity category (inactive, insufficiently active, 
and sufficiently active) within the four age groups (45-54, 55-64, 65-74, and 75 and older) 
because we expected activity levels to decline with age and to potentially change differently by 
SCD status and receipt of care for SCD. 
We estimated the prevalence ratios (PR) for being inactive, insufficiently active, and sufficiently 
active using separate log-binomial regression models (generalized linear models specifying a 
binomial family and log link) (37). We chose these models because of the cross-sectional nature 
of the data and the fact that the outcome (being sufficiently active) is common, and, therefore, 
the odds ratio would not provide a good approximation of the relative risk. We adjusted the 
models for factors associated with SCD and physical activity: age, gender, race/ethnicity, 
income, limitation status, physical health status, and smoking status. We did not include 
education or employment because both variables relate closely to income and limitation status. 
We included both an indicator of chronic conditions and limitation status because these variables 
reflect different constructs; health conditions do not necessarily equate to limitation and vice 
versa (38). However, we did not include BMI because it is strongly associated with both health 
conditions and limitations and also because it is influenced by physical activity levels, the 
outcome of interest in this study. However, we did re-run the models within categories of BMI to 
assess whether the relationships differed by BMI category. We considered models with an 
interaction term between age category and SCD status and used a p-value of <0.05 to indicate a 
statistically significant interaction. For other comparisons, comparing proportions or regression 
model coefficients, we used a Bonferroni-corrected p-value <0.0167 to indicate statistical 
significance to account for the multiple comparisons (3 categories of physical activity). 
Data were weighted using the appropriate weight variable in the BRFSS public data file based on 
the survey version(s) on which the Cognitive Impairment module appeared in each state and 
guidance available on the BRFSS website (39). We included both landline and cellphone 
respondents. Seven states included in the module on both their landline and cell phone 
questionnaires, and the remaining 14 states included the module only on a landline version of the 
questionnaire. All analyses were conducted using survey (svy) commands with a subpopulation 
statement to restrict to respondents aged 45 and older and to account for the complex sample 
design in Stata version 12 (College Station, TX). 
Results 
Using the 2011 BRFSS dataset, we examined how cognitive impairment correlated with physical 
activity among community-dwelling middle-aged and older adults. Across 21 US states there 
were 93,082 respondents aged 45 years or older included in the study; 12.3% (95% confidence 
interval [CI]: 11.8-12.9) reported experiencing SCD. Among those with SCD, 23.1% (95% CI: 
21.2-25.1) reported that they sometimes (15.2%), usually (3.1%), or always (4.8%) received care 
in the past month because of their SCD (regular care); 10.5% of respondents said they rarely 
received care and 66.3% said they never received care (76.8% no regular care; 95%CI: 74.9-
78.8). 
Most demographic and health status, characteristics differed across categories of SCD. People 
with SCD had lower income, educational attainment and health status and higher BMI and 
current smoking levels than people without SCD, and people with SCD who received regular 
care had the lowest levels of income and education and the highest burden of other chronic 
health conditions and limitations (Table 1). 
Table 1 
Demographic, health, and quality of life characteristics of respondents aged 45 years and older 
by subjective cognitive decline (SCD) status and receipt of regular care for SCD†, Behavioral 
Risk Factor Surveillance System (BRFSS) 2011 
Respondents with SCD were more frequently inactive than respondents without SCD (40.1% versus 
29.6%, p>0.0001), and among respondents with SCD, those who received regular care were more 
inactive than those who did not receive regular care (50.2% versus 37.1%, p>0.0001) (Table 2). The 
proportion of respondents classified as insufficiently active was similar across groups when classified by 
their SCD status and receipt of care. Respondents with SCD less frequently were sufficiently active than 
respondents without SCD (42.8% versus 52.4%, p>0.0001), and those who received regular care for SCD 
were less likely than those with SCD who did not receive regular care to be sufficiently active (30.6% vs. 
46.4%, p>0.0001). These activity patterns were similar within age categories, although among 
respondents aged 75 or older, there were smaller differences across categories of SCD and receipt of 
care (Figure 1 and Supplementary Table 2).  
Table 2 
Weighted percentage of respondents aged 45 years and older who were inactive, insufficiently 
active, and sufficiently active based on aerobic activity by subjective cognitive decline (SCD) 
status and receipt of regular informal care for SCD†, Behavioral Risk Factor Surveillance 
System (BRFSS) 2011 
Figure 1 
Weighted percentage of respondents who were classified as inactive, insufficiently active, and 
sufficiently active by self-reported memory loss (SCD) status and receipt of regular informal 
care for SCD, Behavioral Risk Factor Surveillance System (BRFSS) 2011 
In unadjusted models (data not shown), people with SCD had a significantly higher prevalence ratio of 
being inactive and a significantly lower prevalence ratio of being sufficiently active than people without 
SCD regardless of whether or not they received care for SCD (inactivity: PR=1.25, 95%CI: 1.17-1.34, 
p<0.001 for those who did not receive regular care and PR=1.69, 95%CI:1.53-1.88, p<0.001 for those 
who did receive care; being sufficiently active: PR=0.89, 95%CI 0.84-0.94, p<0.001 for those who did not 
receive regular care and PR=0.58, 95%CI: 0.50-0.68, p<0.001 for those who did receive care). Although 
the differences in inactivity and sufficiently activity between people with and without SCD varied 
somewhat by age, we found no evidence of a statistically significant interaction between age and SCD 
status in the regression models. After adjusting for age (Table 3), the PRs for inactivity and meeting 
aerobic guidelines were attenuated slightly compared to the unadjusted values, but statistically 
significant differences remained for those with SCD compared to those without SCD. In the fully 
adjusted models, people receiving regular care for SCD were significantly less likely to be sufficiently 
active (PR=0.80, 95% CI: 0.69-0.94, p=0.005) compared to people without SCD, but there were no 
differences in inactivity or being insufficiently active to meet guidelines (inactivity: PR=1.11, 95%CI: 1.00-
1.24; p=0.044; insufficient activity: PR= 1.00, 95%CI: 0.81-1.23, p=0.99). There were no significant 
differences in inactivity, insufficient activity, or sufficient activity for people with SCD who did not 
receive care compared to people without SCD (inactivity: PR=1.03, 95% CI: 0.97-1.10, p=0.32; insufficient 
activity: PR= 0.93, 95%CI: 0.82- 1.05, p=0.25; meeting guidelines: PR=1.01, 95% CI: 0.96-1.07, p=0.68). 
Results were generally similar within each category of BMI (Supplementary Table 3). Specifically, point 
estimates for people receiving regular care for SCD indicated that they were less likely to be sufficiently 
active compared to people without SCD regardless of their BMI category.  
Table 3 
Association between subjective cognitive decline (SCD) and receipt of care for SCD† with being 
inactive, insufficiently active, and sufficiently active in adjusted weighted logistic regression 
models among adults aged 45 years and older, Behavioral Risk Factor Surveillance System 
(BRFSS) 2011 
Walking was the most commonly reported activity among all adults aged 45 and older (51.9% of 
people without SCD and 45.6% of people with SCD, p <0.0001; 46.8% of people with no regular 
care for SCD and 41.4% of people who received regular care for SCD, p=0.056; Table 4). Other 
commonly reported exercise activities were active housework (14.2% of people without SCD 
and 11.8% of people with SCD, p=0.0014), bicycling (7.8% of people without SCD and 6.9% of 
people with SCD, p=0.19), running or jogging (4.3% of people without SCD and 2.5% of people 
with SCD, p=0.0006), and aerobics or video class (3.0% of people without SCD and 1.8% of 
people with SCD, p=0.001). For all activities, the percentage of respondents engaging in the 
activity was highest among people without SCD and lowest for people with SCD who received 
regular care.  
Table 4 
Weighted percentage of respondents aged 45 years and older who reported an activity* by 
subjective cognitive decline (SCD) status and receipt of regular care for SCD†, Behavioral Risk 
Factor Surveillance System (BRFSS) 2011 
Discussion 
Using population-based data from community-dwelling middle-aged and older adults in 21 
states, we found that people with SCD were more likely to be physically inactive and less likely 
to be sufficiently active (meet physical activity guidelines for aerobic activities) than people 
without SCD, particularly if they reported receiving regular SCD-related informal care. After 
accounting for demographic and health differences, people with SCD who received informal care 
had lower levels of sufficient activity than people without SCD. Previous studies have also 
documented less physical activity among older adults with SCD, including walking. For 
example, Prohaska and colleagues found that older adults with cognitive impairment participated 
in neighborhood walking less frequently than those with no cognitive impairment (16). We also 
found that walking was the most commonly reported activity across all groups; however, people 
with SCD were significantly less likely to report walking than people without SCD. 
Overall, the proportion of middle-aged and older adults meeting guidelines for aerobic activity 
was low, consistent with previous population-based studies. People with SCD were particularly 
likely to be inactive. This underscores a need to improve aerobic physical activity among 
middle-aged and older adults with SCD. Higher levels of physical activity may reduce further 
cognitive decline or prevent or control chronic diseases such as hypertension, which also are 
associated with cognitive decline (40). Increasing activity levels among people with SCD who 
receive care could also help improve the prevalence and progression of chronic disease, which 
could be particularly important given the high burden of chronic conditions observed in this 
study. 
The most commonly reported physical activity across all respondents regardless of SCD status 
and receipt of informal care for SCD was walking. A recent study by Szanton and colleagues 
found that walking/jogging was the most favored activity among older adults (41). Hence, one 
potential strategy to improve physical activity and to reap the health benefits of physical exercise 
among older adults with and without SCD is to encourage walking. The 2008 Physical Activity 
Guidelines for Americans (2) and Healthy People 2020 (42) recommended increased walking 
among middle-aged and older adults. The Surgeon General’s recent Call to Action released in 
2015 Step it Up! The Surgeon General’s Call to Action to Promote Walking and Walkable 
Communities (15) promotes environments that include safe and convenient places to walk for 
people of all ages and abilities across the U.S. Walking has physical health benefits as well as 
may have association with better cognitive health of older adults such as delaying the onset and 
progression of dementia (16, 17). In response to these national calls for action, as well as from 
the results of this study, our paper will focus on how we can incorporate walking into our daily 
lifestyle as one tool to improve the well-being of the target populations. 
Walking is the most commonly reported activity among middle-aged and older adults; however, 
people who are interested in walking may face some barriers to walking. Environmental barriers 
such as uneven surfaces, traffic, lack of resting places, poor lighting, crime, and weather are 
some of the challenges that may prevent older adults from walking in their neighborhoods (43-
46). Additionally, the fear of getting lost is a barrier to walking for some, and may be particularly 
important for people with SCD. Wayfinding, “the process of finding our way from place to 
place” (47, p. 5), can be particularly difficult for those with SCD (47-49). Wayfinding utilizes 
environmental cues such as clear street signs and large landmarks (48). Marquez and colleagues 
found a high percentage of older adults relying on others for directions and wayfinding 
assistance in unfamiliar places (48), suggesting that having someone to provide assistance with 
wayfinding – a caregiver or community member – could make it easier for older adults with SCD 
to improve their opportunities for walking. However, research is limited on both the use of 
assistance for wayfinding and interventions to improve wayfinding for middle-aged and older 
adults with cognitive decline. 
Walking in shopping malls may provide fewer potential barriers for middle-aged and older adults 
with SCD and can be a preferred walking site for older adults (50). Prohaska and colleagues 
found that older adults with SCD tended to walk in shopping malls or indoor gyms more often 
compared to outside facilities such as parks or trails; further, older adults with SCD less 
frequently walked in neighborhoods compared to those without SCD (16). Malls have fewer 
environmental barriers to walking because they have climate control, even surfaces, relative 
safety, good lighting, and accessible features (e.g., resting places, water fountain, restrooms, 
attached parking spaces) (51, 52). Organized mall walking programs found throughout the U.S. 
can also provide social support such as making new friends by joining the mall walking 
programs as walkers become walking buddies, a potential facilitator of physical activity (51, 53). 
In terms of caregiver’s involvement, the receipt of informal care due to SCD can positively 
impact peoples’ functioning including physical functioning (54-58). For example, several 
randomized control studies involving walking programs with Alzheimer’s patients assisted by 
care workers in nursing homes have shown an increasing exercise time (59, 60). Teri and 
colleagues in their longitudinal randomized control study successfully showed positive physical 
health and depression effects for adults with Alzheimer’s disease and their caregiver dyads 
utilizing a home-based exercise program combined with caregiver training in behavioral 
management techniques (58). Nonetheless, in our study, after adjusting for health status and 
limitation, people receiving SCD-related care had a lower prevalence of meeting physical 
activity guidelines. It is not clear if this is due to residual confounding by functional status (i.e., 
people who need care have higher levels of physical and cognitive impairment) or if caregivers 
need help or training to increase physical activity among care recipients with SCD. However, 
given the physical health benefits in adults with SCD, due to caregiver’s involvement shown in 
previous studies [58], having the caregivers trained and working as dyads can be considered 
when developing walking training programs for people with SCD and caregivers. Most of all, 
caregivers can remind care recipients with SCD of daily exercise. In addition, if caregivers can 
accompany and walk together on a regular basis, that would be beneficial to both caregivers and 
care recipients in maintaining the recommended amount of physical activity per week. 
There are several limitations to this study. First, the BRFSS is a cross-sectional survey and relies 
upon self-report for both SCD experience and reported physical activity. Although the cognitive 
impairment module was cognitively tested and piloted, the SCD measure has not been validated 
with clinical symptoms or measures of mild cognitive impairment. The cognitive status of 
respondents who experienced SCD may result in additional errors in reporting the physical 
activity level (61). However, all BRFSS respondents must be capable of completing the 
interview and there were no differences in the proportion of missing responses among people 
with SCD compared to those without SCD. It is likely that people who completed the BRFSS 
survey have less cognitive impairment than people who were excluded from the survey or chose 
not to participate, and therefore, these findings may not extend to all people with cognitive 
impairment. The BRFSS also is limited to non-institutional settings so middle-aged and older 
adults living in nursing homes or other congregate care facilities were not included. 
Approximately 4% of older adults live in an institutional setting and another 2% live in senior 
housing (62). Therefore, these results may not represent the levels of activity among people with 
and without SCD in congregate care settings. Finally, the 2008 Physical Activity Guidelines for 
Americans recommends regular strength training in addition to aerobic activity. Although the 
BRFSS includes a question about strength training, we focused only on aerobic activity in this 
study.  
Conclusion 
This study examined the association between physical activity and cognitive impairment in 
relation to care receipt status using a large population-based sample of community dwelling 
middle-aged and older adults. Physical activity is important for all adults at any age. Walking 
was the most preferred physical activity among middle-aged and older adults and can potentially 
delay progression of cognitive impairment. Employing strategies outlined in the Surgeon 
General’s Call to Action to Promote Walking and Walkable Communities can enhance access to 
walkable environments, which can promote walking and create a culture of walking for everyone 
with various levels of physical and cognitive abilities. This may be of particular importance for 
older adults with SCD as they are involved in fewer physical activities. Understanding the 
specific needs and barriers to physical activity for older adults with SCD and their caregivers is a 
vital area for future research. This work can inform public health interventions and bring us 
closer to all middle-aged and older adults becoming more active and toward meeting the physical 
activity guidelines for Americans. 
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